characteristics, the strain FO-161 1 was identified as the genus Penicillium3A) and named Penicillium sp. FO-161 1. This culture was deposited at the National Institute of Bioscience and Human-Technology (formerly the Fermentation Research Institute), Agency of Industrial Science and Technology Japan, as FERM P-13399. Fermentation A slant culture of strain FO-1611 grown on YpSs agar (soluble starch 1.5%, yeast extract 0.4%, K2HPO4 0.1%, MgSO4-7H2O 0.05% and agar 2.0%, pH 6.0) was used to inoculate 500-ml Erlenmeyer flasks containing 100ml of seed medium (glucose 2.0%, yeast extract 0.2%, MgSO4-7H2O 0.05%, Polypepton 0.5%, KH2PO40.1% and agar 0.1%, pH 6.0). The flasks were shaken on a rotary shaker for 3 days at 27°C. Two hundred ml of the seed culture was transferred into 20 liters of a production medium (sucrose 2.0%, glucose 1.0%, corn steep liquor 1.0%, meat extract O.SVo, KH2PO40.1%, MgSO4-7H2O 0.05%, trace elements 200ml, (containing in g/liter: FeSO4-7H2O 1.0, MnCl2-4H2O 1.0, ZnSO4-7H2O 1.0, CuSO4-5H2O 1.0, CoCl2-2H2O 1.0), CaCO3 0.3% and agar 0.1%, pH 6.0) in a 30-literjar fermentor.
The fermentation was carried out at 27°C. A typical time course of the fermentation is shown in Fig. 3 . The production of hynapenes A and B was measured by HPLCunder the following conditions: column; YMCpack D-ODS-5 (20 x 250mm), 60% CH3CNin 0.05% H3PO4 (0-10 minutes) and a linear gradient from 60% CH3CNin 0.05% H3PO4 to 100% CH3CN(10-40 minutes), UV detection at 265nm, flow rate 6.0ml/minute. Under these conditions, hynapene A was eluted first with a retention time at 28.5 minutes, followed by hynapenes B and C at 29.5 and 35.5 minutes, respectively. The production of hynapenes A and B was observed after 30 hours and increased at least up to 93 hours. components were eluted with 500ml of methanol, and each 2.5ml was successively collected. The 81st to 91st fractions enriched with hynapenes A, B and C were evaporated in vacuo to give yellow materials (86mg). Hynapenes A, B and C were finally purified by preparative HPLC (column; YMCpack D-ODS-5, 20 x 250mm, solvent; 60% CH3CN in 0.05% H3PO4 (0-10 minutes) and a linear gradient from 60% CH3CNin 0.05% H3PO4 to 100% CH3CN(10-40 minutes), UVat 265 nm, 6.0ml/minute). The active fractions were concentrated and extracted with ethyl acetate to give pure hynapenes A (7.5mg), B (3.8mg) and C (5.9mg) as yellow materials. DEC. 1993 Physico-chemical Properties
The physico-chemical properties of hynapenes A, B and C are summarized in Table 1 . They are soluble in methanol, ethanol, acetonitrile, acetone, ethyl acetate, slightly soluble in chloroform and benzene and insoluble in water. The UVspectra show a maximum/maximaat 263 nm (e 22,300) for hynapene A, at 238 (e 17,000) and 297nm (e 16,700) for hynapene B and at 202 (e 6,400), 252 (e 12,200) and 261nm (e ll,000) for hynapene C. The IR spectra suggest the presence of a carbonyl group (carboxylic acid) in hynapenes (1686cm"1 for hynapene A, 1660cm"1 for hynapene B and 1691 cm"1 for hynapene C).
Biological Properties
Effect on Anticoccidial Activity in an In Vitro System Anticoccidial activity in vitro was assayed as reported previouslyl). Anticoccidial activity of hynapenes is summarized in Table 2 . Both hynapenes B and C showed anticoccidial activity at concentrations ranging above 34.7^m. Hynapene A showed poor anticoccidial activity at concentration above 123 fiM. When minimumeffective concentrations were compared between anticoccidial activity (I) and cytotoxicity (II), the II/I ratio could be defined as specificity for anticoccidial activity. Hynapenes B and C showed the ratios of 4 and 2, respectively.
Other Biological Activities Antimicrobial activity of hynapenes was tested at 1 mg/ml by paper disc (i.d. 6mm, Toyo Roshi) method. Hynapenes A, B and C showed antimicrobial activity against Bacillus subtilis ATCC6633 (diameter of inhibition zone: 10, 12, ll mm), Mycobacterium smegmatis ATCC607 (0, 17, 0mm) and Pyricularia oryzae (0, 9, llmm), respectively. Hynapenes A, B and C showed no antimicrobial activity against Staphylococcus aureus FDA209P, Micrococcus luteus PCI 1001, Escherichia coli NIHJ, Escherichia coli NIHJ JC-2 IFO 12734, Pseudomonas aeruginosa P-3, Xanthomonas oryzae, Bacteroides fragilis ATCC 23745, Acholeplasma laidlawii PG8, Candida albicans, Saccharomyces sake, Aspergillus niger ATCC6275, and Mucor racemosus IFO 4581.
Discussion
In the present investigation the hynapenes showedanticoccidial activity in an in vitro system. Hynapenes possess a common decalin core and a side chain of pentadienoic acid (Fig. 1) . The structures will be reported in the following paper5). The order of anticoccidial activity was B =C>A (Table 1) , suggesting the oxo group in the decalin core is important for potent anticoccidial activity. Furthermore, hynapene B showed the weakest cytotoxicity, resulting in the highest specificity amonghynapenes. Whenproduction ofhynapenes during fermentation was analyzed by HPLC, the peak corresponding to hynapene C (retention time of 35.5 minutes) was not detected. It might be that hynapene C is unstable after storage of the crude material at -20°C for two months.
